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This specification is approved for use by all Depafl-
menta and Agencies of the Department of Defense.

1. SCOPE

1.1 -. Thiss~dfi=tion mvemthegeneml requi~menS tirhemeti@l~ sealed (see3.10) and
nonhermetically sealed networ% These neWo~smnsist entim&offixd, film resistom or, fixed film
resistora andcetarnic capacitora. They areprimary intended forusein electronic drcuite. This
specification hastwopmduct levels, ahighrehability, 100percent bum-unscreened’’M” partnumber level
and nonbum-in screened part number level “C (see 1.2.1).

1.2 Qassification.

1.2.1 partorldua~l.
.

Networks specified herain (see 3.1 ) w“ll be identified by a PIN
which will consist of the basic number of the associated specification and ceded number. Each
aaemiated specification covers a different network style. The number will be cded to provide information
mncaming the level of bum-in screening of the network, characteristic, resistance value, resistance
tolerance, and schematic. The PIN will be in the following form with a caded number derived as indicated:

3L!Q2!2 e Ork f-w be~,

M83401O1 H 1002 J A
— —

Associated specification Characteristic Resistance Resistance Schematic
number (indicating (ace 1.2.1.1) (see 1.2.1.2) tolerance (sea 1.2.1.4

MIL-PRF-S340W31) (see 1.2,1.3) and 3.1)

Pfonbum-in swawd network ~C owl number)..

C6340101 H 1002 J A
— —

Associated specification Charederistic Resiatsnca Realstance Schematic
number (mdicsting (see 1.2.1.1) (ace 1.2.1 .2) toleranca (ace 1.2.1.4

MIL-PRFQ401ml ) (see 1.2.1.3) and 3.1)

Beneficial comments (recommendations, additions, deletions) and any petinent data which maybe of
use in improving this document should be addressed WDESC-ELDM, 1507 Wilmington Pike,
Dayton, OH 45444-5765 by using the Standardization Document Impmvement Proposal (DD Form
1426) appearing at the end of this document or by letter.

AMSC N/A FSC 59GP
PISTRIBUTI ON STATEMEN T A. Approved for public release; distribution is unlimited.
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1.2.1.1 Characteristics.
accordance with table 1.

The characteristics are identified by the single lettera C, H, K, M, R, V, or Y in

TABLE 1, ~
,.

{,

I Test or condition
I

Charaderistiss
I ‘nits

Y II c 1/ Vz Ha K21 M 1/ Rz
Resisten= temperature
charaderistk (see 3.13) i5 %0 +50 m *100 S300 ti5 PPMrc

Tracking to the referense element %a i5 al *y 41 *I 51 % al

Maximum ambient temperature
at rated wattage (see 3.5) 70 70 70 70 70 70 70 -c

Masimum ambient temperature at
zere pawer deratirrg (see figure 2) 125 125 125 125 125 125 125

Thermal shack (ace 3.7) and AR *.02 *.25 +.25 MO i.70 *.70 +.08 Masimum
Pewer ccmditioning (see 3.8) ARafio *.01 *.03 *O3 51 g! *I *O4 percent

Lew temperature operation AR *O1 *.1O *.1O *.1O *.25 *.50 *O3 change in
(ace 3.14) ARatio +.01 i..o2 *O2 4/ 4/ 51 +.02 resistance
Short time overload AR i..o2 *.1O *.1O *lo *.25 *.50 i.03 (0.01 ohm
(see 3.15) ARatiO *.01 *.02 i..o2 41 ql & *.02 additional

Terminal strength AR *.01 *.1O *1O *.25 *.25 +.25 i.03 allowed for
(see 3.16) ARatio i.ol *O3 i..o3 &l &l ql +.02

Resistance to eeldering
measurement

AR *.01 *.1O *1O &lo *.25 +.25 *.05 error)
heat (see 3.1 9) ARatio *.01 *O2 *O2 Al ql *I *.02 and, wlren
Moisture resistance AR i.ol i.20 i.20 k.to i.50 *.50 i.05 appliseble,
(SSS3.20) ARatio *.01 *.02 *O2 &l ~1 gl *.02 nasimum

Shack, specified pulse AR *O1 k25 +.25 *.25 k25 k25 *.03 persent
(See 3.21) ARatio *.01 *.03 +.03 ql 4/ &l i..o2 shange in

vibration, high AR *.01 *.25 +.25 *.25 +.25 *.25 *.03
fraquensy (

resistense
see 3.22) ARati 0 *.01 *.03 *.03 4/ gl &l *.02 ratio.

tife AR +.05 *.1O L1O *50 *SO =.0 *.1O
(see 3.23) ARati o *.025 *.03 *.03 g 4/ 41 *O3

Pewer rating at 25-C AR *O5 *.1O *.1O *5O *.50 -.0 *.1O
(ace 3.23.1) ARati o *.025 *.03 *.03 41

High temperature
&l ~1 *.03

AR *.01 *.10 *1O *.20 *.50 *1.0 *.05
exposure (see 3.24) ARati 0 +.01 i..o3 *.03 41 g g *.02

Low temperature AR *.01 *.10 *IO *.1O k25 *.50 *.03
storage (see 3.25) ARati0 *O1 *O2 *.02 4 ~1 ql *.02

Insulation resistenca (see 3.18) 10,OOO 10,OOO 1O,LWO 10,OOO 10,OOO 10,OOO 10.OOQ Megohms
Resistense, tolerance and, .oo5p4 .1 (B) .1 (B) .1 (B) .5 (D) 1.0(!=) .05(A)
when applicable, msiatance ratio .Ol(l-) .5 (D) .5 (D) .5 (0) 1.0 (F) 2.O(G) .1 (B) * Percent
acswacy v .05(A) 1.0 (F) 1,0 (F) 1.0 (F) 2.0 (G) 5.O(J) .5 (D)

.1 (B) 5.0 (J )

.5 (D)
1.0 (F)

II Hermetically sealed resistor network will conform to the requirement specified in 3.10. These units
may be furrkhed to meet characteristic H, K, M, and V requirements, ”

~ Nonherrnetically sealed resistor netwoka are those not meeting the requirement of 3,10.1.
Characteristic H, K, M, R, or V will not be furnished against C requirements.

~1 See 3.9.3.
g/ Not applicable.
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1.2.1.2 fiesistanc~,

1.2.1.2.1 Four diait resistance designation (all resistor values eaua l]. The four digit resistance
designation is applicable to all resistance tolerances, The nominal resistance is identified by four digits:
the firat three digita represent significant figures and the last digit specifies the number of zeros to follows.
Vvhen the value of resistance is less than 100 ohms, or when fractional values of an ohm is required, the
“R will be substituted for one of the significant digits to represent the decimal point. When the letter “R is
used, sumeeding digits of the group represent significant figures. The resistance values designations are
shown in fables Il. Standard values for every decade will Wow the sequeuce demonstrated for”1 O to
100 decade in table Ill. Resistance values not listed in fable Ill far the appropriate resistance tolerance
will be considered as not conforming to the specification, The resistance values far tolerances V, T, A and
B may be any value within the timits specified in 3.1, but it is preferred that values be chosen from the “B
(0.1~ and “D (0.5)” mlumns of table Ill.

Although resistance tolerances “G and”~ normally require less than three significant figures to
adequately describe the true resistance value, for the purpose of this specification, the nominal value W
be three significant figures fallowed by the fourth digit to signify the number of zeros to fallow.

1.2.1.2.2 Th ee i i~ ia ii II “ve for ne desianl. The
three digit resistance designation is applicable to tolerances G (f2.O percent) and J (+5.0 percent). The
nominal resiskmce expressed in ohms is identified by three digits the first two digita represent significant
figures and the last digit specifies the number of zeros to fallow. When the value of resistance is less than
10 ohms, or when fractional values of an ohm are required, the letter “R” will be substituted far one of the
significant digits to represent the decimal point. When the letter “R” is used, su-eding digita of the
group represent signikant figures. The resistance value designations are shown in table IV. The
standard values far every decade w“ll follow the sequence demonstrated for the”1 O to 100” decade in
table Ill. The three digit resistance designation is far Army and Air Form use oniy.

TABLE H. D i i~ istance
Joleran ce of 0,10.0.50.1.0, 2.0, and 5.0 Dercant.

Designation Resistance ohms

1ROOto 9R88 incl. 1.CK1to 9.8a ind.
10RO to 98R8 ind, 10,0 to 98.8 ind,
1000 to 8b80 ind. 1o11 to 9W incS.
1001 to 9881 ind. 1,000 to 9,880 ind.
1002 to 9882 ind. Io,ooo to 98,800 ind.
1003 to 9883 ind. lCWOO to 888,000 ind.
1004 to 9SS4 ind. 1,Joo,ooo to 9,880,000 Incf.

.-



(B) (F)
(D)

10.00 10.00
10.10
10.20 10.20
10.40
10.50 10.50
10.60
10.70 10.70
10.90
11.00 11.00
11.10
11.30 11.30
11.40
11.50 11.50
11.70
11.80 11.80
12.00 12.00 2/
12.10 {2.10
12.30
12.40 12,40
12.60
12.70 12.70
12,90
13.00 13.00
13.20
13.30 13,30
13s0
13.70 13.70
13.80
14.00 14,00
14.20
14.3a 14.30
14.50
14.70 14.70
14.90
15,00 15,00
15.20
i 5.40 15.40
15.60
15.80 15,80
10,00 16.00 Z
16.20 16.20
16,40
16.54 16.50
16,70
16.90 16.90
17.20
17.40 17.40
17.00
17.80 17.an
18.00
18.20 18.20

1/ Reaktancaval

MIL-PRF-83401G

TABLE Ill. Standard resistance values for the 10 to 100 decade .1

.W

ml

1.00

ml

MO

6.W

(G) (B) (Fl
(J) (0)
00 16,40

18,70 18.70
16.80
19.10 19.10
19.30
19.W 19.60
~9,80
20.00 20,00
20,30
20.50 20,50
20.80
21.00 21.00
21.30
21.50 21,50
21,80

22.10 22,10
22.30
22.ad zz.ao
22.80
23.20 23.20
23.40
23,70 23.70
24.00
24,30 24.30
24.00
24,90 24.60

5.20
5s0 25.50

25,80
26.10 26.10
26.40
26.70 26,70

27.10
27,40 27,40
27.70
Za.w 28.00
2.9.40
26.70 28.70
28.10
29.40 26.40
29.80

30.10 30.10
30.54
30S0 30.80
31.20
31.60 31.60
32J3O
32.40 32,40
32,80

wt liskd in labb Ill for the
spedficatbn.
pmfermdOlaf

ThOrdStillC5 VdU- b? tokn
t values k chclsml from -B” and

.W

!.00

ml

7.00

0,00

(G) (B) (F)
(J) (D)

33,20 33.2o
33.80
34.00 34.00
34.40
34.80 34.60
35.20
35.70 35.70

36.10
36.50 36.W
37.W
37.40 37.40
37.90
38.30 38.341
38.60

39,20 39.20
39.70
40.20 40.20
40.70
41.20 41,20
41.70
42.20 42.20
42.70

43.20 43.20
43.70
44,20 44,20
44.80
45,30 45,30
45.80
4s.40 46.40
47.00 47JYI ~
47,50 47.50
48.10
48.70 48.70
49.30
49.60 48.30
50.5a

51.10 51.10
51.70
52.30 52.30
53.00
53.en 53.60
54.20
54.80 54.60
55.60

56.20 56,20
56.904
57.60 57.60

W30
pmptiate resblanm tokranca
u V, T, A, and B may ba any

‘D. column of tabk Ill.

,00

.W

8.00

r.cm

I .00

B.OO

($ (8) (FI
(D)

58.30
9.LX7 9.00

59.70
60.40 60.40
61,20
61.8Q 61,90

62.60
63.40 S3.40
04.20
64.80 64.90
65.70
56.50 66.54
67,30

88,10 S8.lo
69.00
69.80 69.60
70,60
71.50 71.50
72.30
73.20 73,20
74,10
75.00 75.00
75.90
76.80 76.80
77.70
78.70 78.70
79.60
80.W 60.60
81.00

82.50 82.50
83.50
e-1.ao 84.60
85.s0
86.60 86,60
86.70 68.70
89.80
90.90 90.90

92.00 93.10
93,10
94.20 95.30
95.34
88.54 97.60
97.00
98.80

I baconstierei as not car
w vdthlnthe h-nitss@7iI

00

!30

.W

!.00

I.00

W
3.1, bu

z Inadive for .&v des~n atfer 9 March 1987.

A
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1.2.1.2.3 Resistance designation for netw ork schemat ics H, J. N. and X. For network schematics H, J,

N, and X, the four digit resistance designation becomes a code indicator with the first digit being an “A
and the following three digits a code number indicating a resistance combination described in the

apPkeble associated specification.

TABLE IV. p~ sianator of resi nce val for resista Ierances

of~ nt. ~1 ~

Designator Resistance ohms

5Rlto 9R1 ind. 5.1 to 9.1 incl.

100 to 910 ind. 10 to 91.0 ind.

101 to911 inst. 100 to 910 ind.

102 to 912 ind, 1,000 to 9,180 ind.

103 to913 irrd.
10,GQO to 91,800 ind.

104 to 914 ind.
100,000 to 91O,OQO incl.

I/ Three digit resistance designation is inactive far new design.
~ Three digit resistance designation is for Army and Air Force use only.

1.2.1.3 fl~ sista rsti toleranca The resistance and ratio tolerance is identified by a single letter
in accordance with table V.

TABLE V, &?S istance * reti‘o toleran~.

Symbol Resistance tolerance Ratio tolerarua Applicable
percent percant charsderistic

v 0.005 0.005 Y
T 0.01 0.01 Y
A 0.05 0.05 R, Y
B 0.1 0.1
D

C, V, R, Y
0.5 0.1

F
C, V, R, Y

1.0 0.5
G

C, V, R, Y
2.0

J 5.0
x 1/

1/ The X toleren~ will be as specified in the associated specification.

1.2.1.4 ~ ti The networlr schematic will be identified by a single letter in accordance with figure
1, and as specified (see 3.1 ). Dotted lines in the achematice refer to configurations that might have
additional resistors, . .

1.2.1.5 &hemat ci “~. Additional special schematics may be identified aa “X schematics and
described fully in the associated apecificetion. See figure 1 for schematic “X” method of presentation.

5
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1.2.2 ~. The style is identified by the two-letter symbol “RZ” followed by a threedigit number (see
3.1 ). The letters identify fixed resistor networks and the three digits represent envelope size and

2. APPLICABLE DOCUMENTS

2.1 G.eII@. Thedocuments listed inttissection arespecified infections 3,4, and5oftMs
specification. ~issetion does notinclude dwuments cited inotier sections ofttisspecifimtionor
recommended foradditional in formation eras samples. While every effort has been madsto ensure tie
completeness of this list, document usera are cautioned that they must meet all specified requirements
dmumenta cited in sections 3,4, and 5 of this specification, whether or not they are listed.

2.2 Govemmentdocum@s

2.2.1 so edifications. st andards, and handboa ks. The following specifications, standards, and

handbmks timapatiof tisd~ument totheeflent specified herein. Unless otherwise specified, the
issues of these documents are those listed in the issue of the Department of Defense Index of
Specifications and Standards (DoDISS) and supplement thereto, cited in the solicitation (see 6.2).

SPECIFICATIONS

DEPARTMENT OF DEFENSE

(See supplement 1 for list of associated specifications.)

STANDARDS

DEPARTMENT OF DEFENSE

MIL-STD-202 - Test Methods for Electronic and Elecbical Components Parts.
MI L-STD-61O - Environmental Test Methods.
MIL-STD-1276 - Leads for Electronic Component Parts.
MIL-STD-1285 - Marking of Electrical and Electronic Parts.

(Unless otherwise indicated, copies of the above specifications, standards, and handbooks are
available from the Standardization Document Order Desk, Building 4D, 700 Robbins Avenue,
Philadelphia, PA 191 11-5094.)

2.3 Non-Go ~.v
. .

Thefollowingdoeumenta fomnapatiofthis documenttotheextent
apacifiedherein. Unlesaothenviaeapecified,the issueaofthedocumentawhkh areDoDadoptedare
those listed intheissue of the DoDISSCited inthesoticitation. Unless othenvise specified, theisauesof
documents not listed in the DoDISS are the issues of the documents cited in the solicitation (see 6.2).

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANWNCSL 2540-1 - Calibration Laboratory and Measuring and Test Equipment, General
Requirements for.

6
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(Application for copies should be addressed to the American National Standards Institute, 11 West 42nd
Street, New York, NY 10036.)

AMERICAN SOCIE1l’ FOR TESTING AND MATERIALS (ASTM)

ASTM B545 - Tin, Electrodepmited Coatings of.

(Application for copies should be addressed to the American Society for Testing and Materials, 1916
Race Street, Philadelphia, PA 19103.)

INTERNATIONAL ORGANl~TION for STANDARDS (ISO)

1s0 10012-1 - Equipment, Metmrologi=l Confimation System for Measuring.

(Application for copies should be addressed to the American National Standards Institute, 11 West
42nd Street, New York, NY 10036.)

2.4 Order ofmecedence. In the event of a conflict between the test of this document and the

references cited herein (except for related associated specifications), the texi of this document takes
precedence. NotNngin ~isdMument hmever, supemedes appti@ble lawsand regulations unlessa
specific exemption has been obtained.

3, REQUIREMENTS

3.1 Aasociatedsoe cirication*. The individual part requirements shall be as specified herein and in
accordance with the applicable associated specifications, In the event of any conflict between
requirements of this specification and the assm”ated specifications, the latter shall govern (see 6.2).

3.2 Qualification. Networks furnished under this specification shall be products that are authorized by
the qualifying activity for listing on the applicable qualified products list at the time set for opening of bids
(see 4.4 and 6.3).

3,3 w. The material shall be as specified herein. However, when a definite material is not
specified, a material shall be used which will enable the networks to meet the performance requirements
of this specification. Acceptance or approval of any ccmstituent material shall not be construed as a
guaranty of the acceptance of the finished product.

3.4 Interface. a~
. . .

Networks shall meet the interface, and physical
dimensions specified (see 3.1). Each network shall c&sist of film type resistance elemenk with
terminations or, film type resistance elemenk, and ceramic capacitor with terminations (see 3.1).

3,4.1 &@QsM@. Nelworka shall be encapsulated sufficiently to withstand the environmental tesk
specified. There shall be no voids which expose the internal circuitry.

3.4.2 J~. Terminal leads shall be free o~~oreign material and solderable as specified.
Leads shall be judged to be free of kxaign material if the visual criteria are met

7
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FIGURE1. ~.
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FIGURE 1. Sche matics - Continued.
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FIGUREI. ~ - Continued.
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FIGURE I. Schematic$- Continued.
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3.4.3 Internal visual insDec oti n (aoD cabIi Ie to charac teristica C and v].

requirements of characteristics C and V shall be subjected to a precap visual inspection that shall require

Networks meeting the

as a minimum, the following inspections

a. Inspection of internal connections.

b. Inspection of metallization.

c. Inspection of die mounting.

d. Inspection for foreign or extraneous material.

3.4.4 @@aIlization resistance. The resistance of the metalliiation of the longest path in the network
shall not exceed the limits in table V1.

TABLE V1. Mets Ilization resistance.

E
3.4.5 Solderinq. If soldering is used for internal connections, it shall be of such a quality as to enable

the networks to meet all the requirements of this specification, and having a liquid point not less than
+28 WC.

3.4.5.1 W. If thermo-compression bonding is used for internal connections, a gold bond shall form
a solid phase weld (see 3.1).

3.4.6 Jin elated finishes. Use of tin plating is prohibited (see 6.4.3.1). Use of tin-lead finishes are
acceptable provided that the minimum lead content is 3 percent

3.4.7 Solde r dio (iemo) Ieadq The manufacturer may solder diplratin the leads of product supplied
to this specification provided the solder dip process has been approved by the qualifying activky. The
manufacturer shall maintain a solder purity in accordanm with table Vll during the tinning process.

. .

12
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TABLE VII. Contamination limits,

Copper
Gold
Cadmium
Zinc
Aluminum
Antimony
Iron
Arsenic
Sismuth
Silver
Nickel
‘ This isafix~

hning percent
byweight 1/

.75

.50

.01
JJ08
.008
.50
.02
.03
.25
.75
.025

percentage by
weight of the solder.

3.4.7.1 Qualifvino activitv atm roval. Approval of the solder dip procasa will be baaad on one of the

following options

a.

b.

When the original lead finish qualified was hot solder dip lead finish 52 of MIL-STD-1276.

(NOTE: The 200 micminch thickness is not applicable.) The menufastursr shall use the same
solder dip process for retinning or equivalent as ia used in the original manufacture of the product

When the lead originally qualified was not hot solder dip lead finish 52 of Ml L-STD-l 276 as
prescribed in 3.4.7.la, approval for the pmcsss to be used fer solder dip shall be based on the
following test procedure:

(1)

(2)

(3)

Thirty samples of any resistance value for each style and lead finish are subjected to the
manufacturing’s solder dip procsss. Following the solder dip process, the resistors are
subject to the direct current resistance test and other group A electricsls. No defects ars
allowed.

(NOTE If herrnatic seal testing is rsquired in group A, these tests would also be performed.
No defests are allowed.)

Ten of the 30 samples am then subjected to the eolderebility test. No defacts ars allowed.

The remaining 20 samples am subjected to the resisbmcs to solder heat test followed by the
moisture resistance test (or hermetii seal test if the device is hermetically sealed). No
defects are allowed.

..-

13



3.4.7.2 SOIder diolretinnino ootior&

MIL-PRF-83401G

The manufacturer may solder dip/retinas follows:

a. After the 100 percent group A screening testa. Following the solder diplretinning process, the
electrical measurements required in group A, subgroup 1, 100 percent dc resistance shall be
repeated on 100 percent of the lot. (NOTE: The manufacturer may solder dip/retin prior to the 100
percent electrical measurements of the group A subgroup 1 testa.) For “M” level part, the percent
defective allowable (PDA) (see 4.6.1.2.2.1) for the electrical measurements shall be as for the
subgroup 1 tests.

b. As a corrective action if the lot fails the group A solderability tests, the lot may be retinned no more
than two times (for “M’ level part only). The lot after retinning shall be 100 percent screened for
group A electrical requirements (dc resistance) and parts failing (lot not exceeding PDA for group
A, subgroup 1, see 4.6.1.2.2.1) these screens shall not be supplied to this specification, if electrical
failurea are detected aller the second retinning operation exceeding 1 percent of the lot, the lot
shall not be supplied to this apecificatiom

c. After the group A inspection has been completed, Following the solder diphetinning process, the
electrical measurements required in group A, subgroup 1, 100 percent dc resistance shall be
repeated on 100 percent of the lot. The PDA for the electrical measurements shall be as for the
subgroup 1 tests (see 4.6.1.2.2.1) (for “M’ level part onty), Following these tesk the manufacturer
shall submit the lot to the group A solderability test as specified in 4.6.6.

3.5 powe ratr inq. The networks and individual resistore shall have a power rating based on a
cantinuoua full-load operation at an ambient temperature of 7CPC. For temperature other than 7V C, the
power rating shall be in accordance with figure 2.

130L
25

110 -

90 -

70 -

50 -

30 -

10—,

-60 -30 -ZO O 20 40 60 80 100 120
AI!81EMTTEMPERATuRE,‘C

NOTE: This curve indicates the percentage of nominal wattage to be applied at temperature other that
7@C, however, at no time shall the applied voltage exceed the maximum for each style (see 3.1),

FIGURE 2. power ratina curve.

14
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3.6 Voltaae rating, Each resistor element shall have a rated dc mntinuous working voltage or an

approximate sine-wave root-mean-square (rms) continuous worldng voltage mrrespondlng to the wattage
(power) rating, as determined from the following formula:

Where

E = Continuous rated dc or rrns working voltage in volts.
P = Rated wattage in watts.
R = Nominal resistance in ohms.

In no case shall the rated voltage be greater than the applicable maximum voltage (see 3.1).

3.7 Thermal shock. When networks are tested as specified in 4.8.3, there shall be no evidence of
mechanical damage: For the combined thermal shock and power conditioning test (see 3.8) of
qualification inspection group IV, and group C inspection, the networks shall meet the following
requirements

QbmQosk
. .

De!m Resi ta
~ and V *(0.25 percent +0.01 ohm)

H _:.;:mtiO
*0.03 percent

f(O.50 percent +0.01 ohm)
K and M *(0.70 percent +0.01 ohm) . ------

R i(O.08 percent +0.01 ohm) *0.04 percent
Y i(O.02 percent +0.01 ohm) *0.01 percent

For the thermal shock test of qualification inspection group IV, and group C inspection, networks shall not
exceed the following requirements

Characteristic - ~ tio

C and V *(O. 15 percent +0.01 ohm) *0.03 percent
H f(O.25 percent +0.01 ohm) -------

K and M *(0,50 percent +0.01 ohm) -------

*(O.O5 percent +0.01 ohm) *0.02 percent
; *(0.01 percent +0.01 ohm) *0.01 percent

.-
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3.8 Power w nditioninq. When networks are tested as specified in 4.8.4, there shall be no mechanical
damage. For the combined power mnditioning and thermal shock test (see 3.7), networka shall meet the
following requirements

Characteristic - Resistance ratio

C and V +(0.25 percent +0.01 ohm) *0.03 percent
H *(0.50 percent +0.01 ohm) ----- .-

K and M i(O.70 percent +0.01 ohm) ----- .-

R *(0.08 percent +0.01 ohm) *0.04 permnt
Y *(0.02 percent +0.01 ohm) *0.01 permnt

3.9 DC resistance.

3.9.1 lndividualres istan~. men networks are tested as specified in 4.8.5, the dc resistance shall be

within thespecified tolerance of thenominal resis@nca (see 1.2.1.3) andshall beateblewitin the
specified tolerance during the measurement.

3.9.2 Ffes istance between isolated Q&. The resistance belween any two isolated resistora tested as
specified in4.8.5shall benotleaa than 5 megohms. This shall only remeasured during the resistance
test on group [ of qualification and group A inspection,

3.9.3 Res istance rahoaccurecv[aoo cable tocharacteIi ristic C, R. V. and Y\. IWen networks are tested
as specified in 4.8.5, the resistance ratio accuracy shall meet the requirements of table Vlll.

TABLE VIII. J?esistance ratio accuracy.

3.10 klerrneticseal(a oolicable to characteristic C and
,.

fi- Forthepurpose ofthksp ecification,a
hermetically sealed network is one which shall be cable of passing the seal test specified in 4.8.21 or of
meeting aleakmte wuiremnk ofnotmre tian5.0 Xl 0-7cutic antimetempersemnd. Materials
used for this enclosure shall be ceramic, metal, glass, or mmbinations thereof.

16
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3.10.1 Nonlrermetic e I~ and V~. For the purposes of this

soacification, a nonhermeticallv sealed network is one not conforming in full to the requirements of 3.10. A
qualified ne~ork which meets-all requirements of 3.10 may be fumis~ed to meet these characteristics
however, the network must continue to meet all the requirements of the C characteristic. Characteristics
H, K, M, R, V, and Y networks shall not be furnished against C and Y requirements.

3.11 Solderability. VVhen networks are tested as specified in 4.8.6, they shall meet the criteria for wire
lead evaluation in the test standard.

3.12 Resistance to solvents. When nehvorks are tested as specified in 4.8.7, there shall be no evidence
of mechanical damage and the marking shall remain legible.

3.13 ~ sis a ecara i When networks are tested as specified in 4.8.8, the
resistance-temperature characteristic, at each of the temperatures specified in table IX referred to room
ambient tempe~ature, shall not exceed the following requ~rements

Resistance temperature
Characteristic characterist~ ~q kin

C and V *50 PPM * 5 PPM
H * 50 PPM ----

K *1OO PPM ----

M *300 PPM ----

R k 25 PPM * 5 PPM
Y i 5 PPM * 5 PPM

TABLE IX. Resistance-@n fsetature charecte ristic.

Sequence Temp

Qualification inspection

s

Roomtemperature ~1
-15 Q
-55 ti

Roomtemperature jj
+65 e

+125 i3

Group B acceptance inspection

~

Roomtemperature 1/
-55 a

Roomtemperatura Y
+125 i3

----
. . . .

1/ TN?, temperature shall be considered the reference temperature for
each of the succeeding temperatures

..4
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3.14 Low~ ration. When networks are tested as specified in 4.&9, there shall be no

evidenm of mechanical damage and shall meet the following requirements

~haracteristic Q!?!Q!l Resistance ratiQ

Canal V *(O, 10 percent +0.01 ohm) *0.02 percent

H *(O. 10 percent +0.01 ohm) -------

K t(O.25 percent +0.01 ohm) ----- -.

M *(0.50 percent +0.01 ohm) -------

R *(0.03 percent +0.01 ohm) *0.02 percant
Y i(O.01 percent +0.01 ohm) *0.01 percent

3.i5 short time o vedoa~. Wren networka are testad as specified in 4.8.10, there shall be no evidence
of arcing, burning, or charring. The networks shall meet the following requirements:

yececstic Qe!ta5
*(O. 10 percent +0.01 ohm) *0.02 percent

H t(O. 10 percent +0.01 ohm) -------

K i(O.25 percent +0.01 ohm) -------

M i(O.50 percent +0.01 ohm) -.---.-

R t(O.03 percent +0.01 ohm) *0.02 percent
Y *(0.01 percent +0.01 ohm) *0.01 per~nt

3.16 J@rninal s@L@I When networlw are tested as specified in 4.8. ?1, there shall be no evidence of
breaking or loosening of terminals from the networka form, or chipping of coating. The networks shall
meet the following requirements:

Qwctenstw Kk!tiLR F@sta w mtiQn
C and V *(O. 10 percent +0.01 ohm) *0.03 percent

M, K, and H *(0.25 percent +0.01 ohm) ----- .-

R i(O.03 percent +0.01 ohm) *0.02 percent
Y *(0.01 percent +0.01 ohm) *0.01 percent

3.17 p~ When networks are tested as specified in 4.8.12, there shall be no
mechanical damage, arcing, or breakdown. The leakage current shall not exceed 1 mi[[iampere (MA).

3.18 ~ulation r~. When networks are tested as specified in 4.8.13, the insulation resistance
shall not be less than 10,000 megohms.

..-
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3.19 Ftesistan ce to solderina hea~. When networks are tested as specified in 4,8.14, there shall be no
@sternal evidence of mechanical damage nor internal evidence of solder reflow or heat damage. The
networks shall meet the following requirements.

Ghar=te fistic IX@B ~ i
C and V +(0.1 O percent +0.01 ohm) iO.02 percent

H *(O. 10 percent +0.01 ohm) -------

K and M i(O.25 percent *0.01 ohm) ...----

R t(O.05 percent +0.01 ohm) *0.02 percent
Y i(O.01 percent +0.01 ohm) *0.01 percent

3.20 MOisture res i$tan~. When networka are tested as specified in 4.8.15, there shall be no evidence
of mechanical darnage. The networks shall meet the fallowing requirements:

M==!* RQ!fELR Re stance mtk2si
Canal V i(O.20 percent +0.01 ohm) *0.02 percent

H *(0.40 percent +0.01 ohm) ..-----

K and M *(0.50 percent +0.01 ohm) ---..--

R *(0.05 percent +0.01 ohm) *0.02 percent
Y t(O.01 percent +0.01 ohm) *0,01 percent

Additionally, the dielectric withstanding voltage shall be as specified in 3.17 and the insulation resistance
shall be 100 megohms minimum.

3.21 ~. i When networka are tested as specified in 4.8.16, there shall be no
evidence af mechanical damage and they shall meet the fallowing requirements

LW= terisfic fX&13 Besist ante rat io

C and V *(0.25 percent +0.01 ohm) *0,03 percent
H, K and M *(0.25 percent +0.01 ohm) -------

R *(0.03 percent +0.01 ohm) *0.02 percent
Y *(0.01 percent +0.01 ohm) *0.01 percent

3.22 ~. Men nehvorka are tested as specified in 4.8.17, there shall be no

mechanical damage and they shall meet the following requirements

C and V *(0.25 percent +0.01 ohm) kO.03 percent
H, K and M *(0.25 percent +0.01 ohm) -------

R *(0.03 percent +0.01 ohm) N.02 percent
Y *(0.01 percent +0.01 ohm) M.01 percent

..-
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3.23 L&. When networks are tested as specified in 4.8.18, there shall be no evidence of mechanical
damage and they shall meet the following requirements

~G tetisti Q_@&f3 Resistance ratio

C, Vand R *(O. 10 percent +0.01 ohm) *0.03 percent
H and K t(O.50 percent +0.01 ohm) . ------

M *(2.O percent +0.01 ohm) -------

Y f(O.05 percent +0.01 ohm) tO.025 percent

3.23.1 POwer ratirm at 25 C [see 3,1. and 6.~, For qualification testing only, networks shall be

subjected to the specified voltage and shall dkaipate the assigned 2*C wattage rating for a 1000-hour
duration. The nehvorks shall meet the following requirements:

~
C, VandR

H and K
M
Y

!22!kiR W stance Hi tio

*(O.1O percent +0.01 ohm) *0.03 percent
*(0.50 percent +0.01 ohm) -------

*(2.O percent +0.01 ohm) -------

*(O.O5 percent +0.01 ohm) *0.025 percent

3.24 J-fish tem~ When networks are tested as specified in 4.8.19, there shall be no

evidence of mechanical damage and they shall meet the following requirements

C and V *(O. 10 percent +0.01 ohm) *0,03 percent
H *(0.20 percent +0.01 ohm) -------

K *(0.50 pement +0.01 ohm) -------

M *(1.O pement +0.01 ohm) -------

R i(O.05 percent +0.01 ohm) *0.02 percent
Y *(0.02 percerd +0.01 ohm) *0.02 percent

3.25 ~. When networks are tested as specified in 4.8.20, there shall be no
evidence of mechanical damage and they shall meet the following requirements

-
C and V *(0.1 O percent +0.01 ohm) * 0.02 pement

H *(O. 10 percent +0.01 ohm) -------

K *(0.25 percent +0.01 ohm) -------

M i(O.50 percent +0.01 ohm) -------

R i(O.03 percent +0.01 ohm) *0,02 percent
Y t(O.01 percent +0.01 ohm) *0,01 percent

3.26 x. All estemal materials shall be nonnutrienfto hrngus growth or shall be auitsbly treated to ‘
retard fungus growth. The manur%cturer shall verify by certification that all external materials are fungus
resistant or shall test the resistors as specified in 4.8.22. There shall be no evidence of fungus growth on
the external surfaces.
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3.27 w. Each network shall be marked in accordance with method I of Ml L-STD-l 285 and as
indicated below

a.

b.

c.

d.

e.

f.

Complete military part number (PIN).

Manufacturers Commercial and Government Entity (CAGE) rode.

Resistance value and resistance tolerance (manufacturers option).

Manufacturing date code.

Manufacturer’s lot code (manufacture/s option).

Pin identifier.

3.27.1 Re isa t rau~ is Ieran ubstitutiin, Networks qualified

to lower resistance temperature characteristics or lower tolerance levels, or both, with acquiring agency

aPPmval, are substitutable for flelwo~s marked to higher resistance temperature characteristics or higher
tolerance levels and shall not be remarked unless specified in the contractor purchase order (see 6.2)
[see tables X and Xl).

3.27.2 p~ see 1.2,1]. Networks that have been subjected to the 100

percent bum-in screen tests (“M” part number level) are substitutable, with acquiring agency approval, for
netwotks that have not been subjected to the 100 percent bum-in screens ~C” part number level). All
other performance characteristics (e.g., resistance value, characteristic, tolerance, schematic) must be the
same or meet other substitution titeria (see 3.27.1). Networks shall not be remarked unless specified in
the mntrect or purchase order (sea 6.2).

TABLE X. Jem!sersture chars cteristic substitution.

Temperature Acceptable temperature
characteristic characteristic aubsfitute

H
K H

M H, K

..-
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TABLE XL Resistance tolerances ubstitutio@

m

Resistance Resistance
tolenmca tolerance

substitute

B
D B
F B, D
G B, D, F
J 0, D, F, G

3.28 Reeve na and waste arIi eventioa. Racavered materials or environmenkdly preferable materials
shall be used whenever possible withaut jeopardizing the intend end use af the item.

3.29 Workmans hiQ. Networks shall be precassed in such a manner aa to be uniform in qualiky and shall

meet the requirements af 3.3 ta 3.4.5 inclusive, and be free from ather defects that will affect life,
serviceability, or appearance.

4. VERIFICATION

4.1 Classification of irr~. The inspection requirements specified herein are classified as follows

a. Qualification inspection (see 4.4).

b. Verification af qualification (sea 4.5).

c. Conformance inspection (see 4.6)

d. Periodic inspection (see 4.7).

4.2 Test eauioment and inspection fac ilities, Test and measuring equipment and inspection facilities of
sufficient accuracy, quality and quantity to permit performance of the required inspection shall be
established and maintained by the contractor. The establishment and maintenance of a calibration
system to mntml the accuracy af the measuring and test equipment shall be in accordance with
ANS1/NCSL 2540-1, ISO 10012-1 or approvad equivalent as approved by the qualifying activity.

4.3 ~recaut i~,

4.3,1 -on Condm Unless othefwise specified harein, all inspections shall be performed in
accordance with the test renditions specified in the “GENERAL REQUIREMENT’ of MIL-STD-202.

4,3.2 ~ Adequate pracautiona shall be taken during inspection to prevent condensation of
moisture on networ&, except during maisture-resistance]gst

4.4 ~ Ii Qualification inspection shall be performed at a laborato~ acceptable ta
the Government (see 6.3) on sample units produced with equipment and procedures normally used in
production.
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I 4.4.1 -. The number of sample units comprising a sample of networks to be submitted for
qualifi@ion inspection shall be as specified in appendix A of this specification. The sample shall be taken
at random from a production run and shall be produced with equipment and procedures normally used in
production. The sample unita shall have been subjected to and passed the requirements of group A
inspection (see 4.6. 1.2). Qualification shall not be granted if group A inspection requirements are not met.
Each network style shall be quafified separately (see 3.1 ).

4.4.2 Test muti “ne. Sample units shall be subjected to the qualification inspection specified in table Xll in
the order shown. All sample unite shall be subjected to ihe inspection of groups I and la, except for the
sample units required for groups II through Vlll. All sample units shall be divided as spetified in table Xll
for groups II through Vlll inclusive, and subjected to the inspeti!on for their particular group. For purposes
of verifying the Z& C power rating (see 3.1 and 6.5), a separate sample of 30 units shall be subjected to
group 1,group la, and group Vla of table XII, This testis an initial qualification requirement only. Sample
sizes and extent of qualification for characteristics shall be specified in appendix A of this specification

4.4.3 z. Failures in excess of those allowed in table Xll shall be cause for refusal to grant
qua fificafion.

4.5 Verification of ouafifi cation. Every 6 months the manufacturer shall provide verification of
qualification to the qualifying activity. Continuation is based on meeting the following requirements

a.

b.

c.

d.

Design of resistor has not been modified.

Lot rejection for group A (subgroups 2 and 3) and group B does not exceed 5 percent or one lot
(class ‘M” level part only).

Periodic group C inspection (class ‘W level part only).

Continued qualification to the non bum-in screened level (“C part number) shall be based on
retaining qualification for the 100 percent bum-in screened level (“M part number) product.

4.6 CO~ e tion.

4.6.1 ~Q e tion o ducf for deliveW. For the “M level part number, inspection of product for delivery

shall consist of group A and group B inspections. Group B inspection for deliiery for the “M part level
number is not required when the qualifying activii has allowed group B testing to be performed annually.
For the “C” part fevel number, inspection of product for detiiety shall mnsist of the manufacture’a
inspection system (see 4.6.1 .2.1).

4.6.1.1 ~ An inspection lot shall mnsist of all networks of similar slyles with the same
protection encfosure or”coating design cnnriguration and height dimensions manufactured or presented for
shipping against this document during a period of not more than a month. Resistore of various resistance
values and tolerances may be mmbirred to fomr a lot provided they are all made with tha same
enclosures material on the same production tine using fhe.same methods and processes. Characteristics
may be sampled as provided in the qualification coverage table XXl of appendix A to caver other
characteristics as long as the materials and processes are the same.
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TABLE X1l. Qua Iification inspection.

Inspection Number of Requirement Method Number of ~1

sample units paragraph paragraph failures allowed

G&?@ P31
rhennal shock 3.7 4.8.3

?ower conditioning All sample 3.8 4.8.4 ~1

DC resistance units 41 3.9 4.8.5

Hermetic seal (when applicable) 3.10 4.8.21

@@a 3/ &
Visual and mechanical 3.1, 3.3,3.4 4.8.2 0

inspection 3,27,3,28

&U!LLb Ii
Soldembility 5 3.11 4.8.6 1

U ZI
Resistance 10 solvents 12 3.12 4.8.7 1

QmY!d!!
Resistance temperature

characteristic 20 or 30 3.13 4.8.8
Low temperature operation 10 high 3.14 4.8.9

Short-time overtoad 10 did ~1 3.15
Terminal strength

4.6.10 1 al
10 low 3.16 4,8.11

Hermetic seal (when applicable) 3.10 4.8.21

Thermal shock 3.7 4.8.3
IXekcbfc withstanding voltage 20 or 30 3.17 4.6.12
Insulation resistance 10 high 3.18 4.8.13
Reaistsnca to soldering heat fll 10 aftical & 3,19 4,8.14 1 5?
Moisture resistanm 10 low 3,20 4.8.15
Hermetic seal (when applicable) 3.10 4.6.21

QS!UfLY
Shock (specified pulse) 20 or 30 3.21 4.8,16
Wbration, high frequency 10 high 3.22 4.8.17 1 S!1
Hermetic eeal (when applicable) 10 critical Ql 3.10 4.8.21

10 Iew

Life 20 or 30 3.23 4.8.18 0 SY
10 high
10 uftical QI
10 low

20 or 30
Power rating at 2VC 10 high %23.1 4.8.f8 1 w

10 titical Q]
10 Iew

See fcdnotes at end of table.
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TABLE X11. Qualification Insosdw - (kntinuad.

Inspetion Number of Requirement Method Number of

eample units paragraph parsgraph fsilures allowed

G~uD w
High temperature exposure 20 or 30 3.24 4.8.19 1 S?
Low temperature storage 10 high 3.25 4.8.20

10 critical Q/

10 low

~ ql al

Fungus 10 3.26 4.8.22 0

Failurs of a single network in one or more teste of a group shall bs charged as a single defective.
Tests nead not ba performed if group A inspection hss been performed on the qualification samples.
Nondestmctive tests.
Sample unite for groups II and Vlll ara not required to bs subjected to group 1.
Nehvorka shall meet all raquiramenta of group I before subjecting to groups Ill through V1l.
Marking shall ba considered defective if the mating is illegible or inmrract
Tests may bs psrformed on elacbicsl rejacte.
When no critical value is spetied, only the highest and lowest msistenca values shall be tasted (20
samples total).
Number of defsctive packages allowad per rasistanca value testad (e.g., low, crtfical, and high
rssistsnce).
The internal visual examination shall be perfbrrned after the final inspection of group IV.
The fungus requirement is either by certification or performance.

4.6.1.2 @OUO A LK&@QU.
. .

4.6.1.2.1 “CH level oert - The manufacturer shall establish and maintain an inspection system to
verify that networks meet dc rasi&nca, hermetic seal (when applicable), visuallmechanical, and
solderebility raquiramenta. In-1ine or pmcsss mntmls may be part of such a system. The inspection
system shall also include criteria for lot rejection and mrrective action. (NOTE Sims the “C” level
network is the “M” level design without the mandatory mnforrnance inspection system, this product is still

exPactad to meat OIa environmental quahrlcation typa mquirementa (e.g., moisture fesistsnca, shock,
vibration, etc.) (sss 4.7.6).)

4.6.1.2.2 ~ . Group A inspection shall consist of the inspections specified in table
X111,and shall be made on the same set of sample units, in the order shown. ~

I

25

I



TABLE XlIl.

MIL-PRF-63401G

f3rouD A msDec@o lclass M le e! ~.
. . v

Inspection Requirement Test method Number of
paragraph paregraph samples

SubafUUD 1.
Thermal shod 3.7 4.8.3 100

Power conditioning 3.8 4.8,4 pement

DC resistance ~ 3.9 4.8.5 inspection
Hermetic seal (when applicable) 3.10 4.8.21

Visual examination 3.1,3,4,3.26, 4.8.2 13 samples
3.27,3.26 0 defeds

Solderabilii 3.11 4.8.6 5 semples
O defeds

1/ Networks shall meet the specified initial resistance tolerenca. The rasistence
measurement made upon completion of power conditioning test may ba used if a
measurement has been made which can, without conversion, ba directly related to
nominal rt?sistenca value and tolerenca.

4.6.1 .2.2.1 ~. Subgroup 1 tests shall be performed on 100 permnt of the product supplied
under thk speciketion. Netwoti that are out of resistance toletance, or whti experience a change in
rasisfence greater than that parmittad fix the tests of this subgroup shall be rernovad from the lot Lots
having more than 10 pement total rajacte or 1 unit whiiever is greater, due to exceedinqtie spscified
resistenca change limit shall not be furnished on conback. Examples of defects shall be as specMed in
table XIV. Lots that excead the group A, subgruup 1 screening PDA raquirarnent may be supplied as
class”~ level parts, provide all defects have been renmved as part of a cmactive action, and the part
meek all’~ level part requirements. Parts which comply with the class “C level shall be marked as ‘C
level product

TABLE XIV. ~.

Construction Requirement Examples of
defects

Body Cracks or holee wlii could cause probable
failures.

Major

~

Laads broken, crushed or nicked whti would

Crushed or nicked at ends which would not cause

Marking Inmrract, illegible marking. I Major
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4.6.1 .2.2.1.1 Man ufecturer’s mod u~ i, If the manufacturer performs testa similar to those
specified in subgroup 1 of table X111as the final step of the production process, group A, subgroup 1
inspection may be waived and the data resulting from the manufactureta production teak may be used
instead. Authority to waive the subgroup 1 inspection shall be granted by the qualifying activity only. The
following criteria must be complied with:

a. Testa conducted by the manufacturer during production shall be clearly identical to or more
stringent than those spaded for subgroup 1. Test conditions shall be equal to or more stringent
than those specified for subgroup 1 teak.

b. Manufectumr eubjacte 100 pemant of the product supplied under this specification to the
production tesk.

c. The parameters measured and the ti]lure criteria shall be the same or more stringent than those
spechled herein.

d. The lot rajeotion miteria are the same or more stringent than those specified herein.

e. Once approved, the manufacturer shall not change the test procedures or criteria without prior
notification to and concurrenrx from the qualifying activity.

4.6.1 .2.2.2 ~. Subgroup 2 shall be performed on an inspection lot basis. A SeMpl@ of 13

parts shall be rendomfy selected and if one or more defects are found, the lot shall be screened and
defects removed. A new sample of 13 parts ehell be then randomly selected. If one or mom defects are
found in this aecand sample for the same defector rejection cause, the lot shall be rejected and shall not
be supplied to this apecir5cation.

4.6.1 .2.2.2.1 ~ Rejected inspection lots maybe resubmitted for Government
accaptenm only if the manufacturer performs 100-percent inspection on networks of the lot for those
characteristics wtdch were defective and resulted in rejection of the lot, removes all defecdve units and
resubmik the lot for quality cxxiormarrce inspection. Resubmitted Iota shall be kept separate from new
Iok, and shall be clearfy identified as resubmitted Iok.

4.6.1 .2.2.3 @bamuo 3 (salde reb~.

4.6.1 .2.2.3.1 ~. Fwe samples ehall be selected tandomly from each inspection lot and
subjected to the subgroup 3 eolderability test The manufacturer may use electrical rejects or empty L@dy
nelwork from the aubgmup 1 screening teats for all or part of the samples to be used for ecddetabilii
testing. The empty body networks must be processed through all the standard manufacturing and test
flow cycles, oven bakes, and temperature cycles of qualified networks to assure that the netwofi Ieeda
and printed surfacaa are in the usual condition prior to test If there is one or mare defects, the lot shall be
considered to have failed.
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4.6.1 .2.2.3.2 R@&lJQ&. In the event of one or more defects, the inspection lot is rejected. The
manufacturer may use one of the following options to rework the lot

a. Each production lot that waa used to form the failed inspection lot shall be individually submitted to
the solderability test aa required in 4.6.1.2.2.3.1. Production Iota that pass the aolderability test are
available for shipment. Production lots failing the solderability test can be reworked only if
submitted to the solder dip promdure in 4.6. 1.2.2.3.2b.

b. The manufacturer aubmita the failed lot to a 100 percent solder dip using an approved solder dip

prcess in accordance with 3.4.7. Following the solder dip, the electrical measurements required
in group A, subgroup 1 tests shall repeated on 100 percent of the lot. The PDA for the electrical
measurement shall be as for the aubgmup 1 testa. (NOTE If hermetic seal is required in group
A, aubgmup 1 tests, these teats shall be repeated.) Five additional samples shall then be selected
and subjected to the soldetability test with zem defects allowed. If the lot fails this aolderebility
test. the lot may be reworked a semnd time and retested. If the lot fails the second rewo~ the lot
shall be mnsidered rejected and shall not be furnished againat the requiramenk of this
spadrication:

4,6.1 .2.2.3.3 ~. The solderability testis mnsidered a destrucWa test and samples
submitted to the solderability test shall not be supplied on the contract

4.6.1.3 ~ f“M lev~.
. . .

Group B inspection shall consist of the tesk

spaciried in table XV, in the order shown. They shall be performsd on sample unite that have been
aubjectad to and have passed group A inapaction. A an option, subgroup 2 tests may be performed on
electrical rejects or empty Lmdy networks. The empty body netwo- must be pmcaaaad through all the
standard manufacturing and test ffow cycles, oven bakes, and temperature cycles of qualified nefworka to
assure that the network Iaeda and printed surfacea are in the usual rendition prior to test.

4.6.1.3.1 ~. Qualified slyles may be gmupad together in single sample as deauibe below. This
can be accomplished by proportion based on manufacturing percentages by style, equally dwidad by slyle
or by establishing an alternating style sequence. In order to inmrporate a style sampling grouping, a
written description must be presented and approved by the qualifying activity. Thk plan must assure that
the grouping onty combines styles of the same basic design, encapsulate material, the same element
type, and internal construction methcd.

STYLES THAT MAY BE GROUPED TOGETHER

m~ m SleS

Rzolo, RZ130 RZ030 RZ040, RZ160 RZ070, RZ160, RZ210
RZ020, RZ140 RZl 00 RZ050, RZ170 RZ080, RZ190, Rz220

RZ150 RZ060, Rz200 RZ090, RZ230, RZ240
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Networks of different chamteristica may be grouped together for group B inspection subject to the rules
for qualification of characteristic (see table XXl of appendix A), provided all networks are processed on the
same production line using the sama aquipment, methods, processes, resistor film, the same enclosure
material, and internal construction method.

TASLE XV. ~rouo B imE%ZUQO[class M Ie el Dart ~.
. .

v

Inspction Requirement Test method Number of
paragraph pamgreph samples

subgroup 1 1/

Reaiatanca temparatura characteristic 3.13 4.8.8 13

Subgrqup 2 V 3

Resistance to aoivents 3.12 4.8.7 8

1/ If the manufacturer can demonstrate that this test has been performed five consecutive times
with zero failures, the frequency of this test, with the approval of the qualiiing activily, can be
performed on an annual basis. If the deeign, material, construction, or processing of the part
is changed, or if there are any quatity problams or failurea, the qualifying activity may wuira
resumption of tha original test frequancy.

u Tests maybe performed on electrical rejects

4.6.1.3.2 SUbClrDUD1. A sample of 13 pat% shall be randomty selected, if ona or more defects are
found, the lot shall be rescreened and defects removed, A new sample of 13 parts shall then be randomly
aelecfad, if one or more defects are found in this semnd sample, the lot shall be rejected and shall not be
supplied to ttis spocifcetion.

4.6.1.3.3 Subarou~. A sample of eight park shall be randomly selactad. If one or more defects ara
found, the lot shall be reworfred to correct the defects or shall be rescreened and defects removed. A new
sample of eight parts shall then be selected. If one or more defects are found in this second sample, the
lot shall be rejected and shall not be supplied to this specification.

4.6.1.3.4 ~. Sample unita which have passad all the group B, aubgruup 1
inspections may be delhrerad on this mnfract provided they are within resistance tolerance and meat
raquiremenk for visual and mechanical inspection. Subgroup 2 samples shall not be shipped.

4.7 ~. Periodic inapaction shall mnsist of group C
inspection. Except where resuita of these inspections show nonmmplianca with the applicable
requirements (see 4,7.6), deliiery of products which have passed groups A and B inspections shall not be
delayad pending the resulk of these periodic inspections.
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4.7.1, &ouD C i~ i. Group C inspection shall consist of the tests specified in table XVI, in the
order shown. They shall be performed on sample unite selected from lots that have passed groups A and
B inspections. Networks of similar styles and method of enclosure maybe grouped together, Group C
samples shall lx? representative of production.

4.7.1.2 ~. If more than 1,000 resistor networks of any style or alyle grouping are produced over

the maintenance period, the group C tests shall be performed as s~”fied. [f the production rate is less
than 1,000 resistor networks for any style or style grouping over the maintenance period, then the monthly
quarter or semi-annual group C inspection maybe postponed until at least 1,000 resistor networks of the
style or style grouping are produced. In any case, the rrmnthly teats shall be performed at least once
every 3 months, The quarterly tests shall be perfbrmed at least every 6 months and the semi-annual testa
shall be performed at least once every year. This requirement is waived if the manufacturer has obtained
a reduced inspection status through the qualifying activity.

Qualified styles may be grouped together in single sample as describe below. This can be accomplished
by proportion based on manufacturing percentages by style, equally d~ided by style or by establishing an
alternating slyle sequence. In order to inmrparate a style sampling grouping, a written description must
be presented and approved by the qualifying activity, This plan must assure that the grouping only
combines styles of the same basic design, encapsulate material, the same element type, and internal
construction method.

STYLES THAT MAY BE GROUPED TOGETHER

12E5ELme&Ks SIEs SlE5

Rzolo, RZ130 RZ030 RZ040, RZ160 RZ070, RZ180, RZ210
R2020, RZ140 Rzl 00 R2050, RZ170 RZ080, RZ190, Rz220

Rzl 50 RZ060, Rz200 RZ090, RZ230, RZ240

Netwotlcs of different characteristics maybe grouped together for group C inspection subject to the rules
for qualification of characteristic (see table XXl of append~ A) provided all networks are prrxessed on the
same production line using the same equipment methods, processes, resistor film, the same enclosure
material, and internal construction method.

4.7.2 -. Ten sample unite of any resistance value belween the ctical and low values shall be
inspected every month. If none of these values are produced during the month, networks of the lowest
resistance value produced shall be inspected, with one defective unit allowed.

4.7.3 ~. Ten sample units with resistance values representative of production over that period

shall be aubjectad to the tests of subgroup 1. Ten sample unite of the value produced c40aest to the
critical value shall be subjected to the test of subgroup 2. One defective unit shall be allowed for aubgmup
1 and zem defects for subgroup 2.

4.7.4 ~ Ten sample unite with the resistance values repreaentative of production over that
period shall be subjtied to the tests of aubgmup 1. Ten sample unite with resistance values
representative of production over that period shall be subjected to the tests of subgroup 2. One defective
unit shall be allowed.
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Sample units which have been subjected to group C inspedion shall not be

4.7.6 ~ ‘a If a sample fails to pass group C inspection, the manufacturer shall notify the
qualifying activity and the mgnkant inspedon activity of such failure and take corrective action on the
materials or processes, or both, as warranted, and on all unite of product which can be correded and
which are manufactured under essentially the same conditions, With essentiality the Same Matet’ialS,
processes, etc., and which are considered subjest to the same failure. Ameptence and shipment of the
produd shall be diemntinued until corrective action, acceptable to the qualifying atity has been taken.
This may also affad ‘C’ level product as determined by the qualify activity (see 4.6.1.2.1). After the
corrective action has been taken, group C inspadiin shall be repeated on additional sample unite (all
inspedions, or the inspection which the original sample failed, at the option of the qualiihg adiiity).
Gmupa A and B inspections maybe reinstitute@ however, final acceptance and shipment shall be
withheld until the group C inspection, has shown mat the cxmradve adion waa successful.

4.8 ~ i.

4.8.1 ~ When specifiad herein, the networl@ shall be tested mounted on a
testa board as deacdbad in 4.8.1.1. For those test prc-sadures where mounting requirements are
unspectied, the networks may be testad unmounted using pressure type contada.

4.8.1.1 ~ When specified in the test promdure, the networka shall be mounted on a
suitable test board of glass base nominaliy .0825 inch (1 .587 mm) tticlc The test board shall be such that
it shall not be the cause of, nor mntribute to any failure of network in any of the testa for which it may be
used. Networka must be spaced at least 0.5 inch (12. mm) rium each other.

4.8.2 ~.
. . .

Networks shall be inspected to verify that the materials,
design, construction, physical dimensions, and workmanship are in amordanca with the amaptable
requirements (see 3.1, 3.3,3.4,3.27, and 3.29).
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TABLE XVI. Gmuo C l~c ass M level ~.
.,

1
. .

Inspection Requirement Test method Number of sample Number of
paragraph Patagrsph unite for inspection failures

h@2SdNYu

Thermal shock 3.7 4.8.3
Dielectric withstanding voltage 3.17 4.8.12
Insulation resistance 3.+8 4.8.13
Low temperature opemtion 3.14 4.8.9 10 1
Shofi-time ovefload 3.15 4.8.10
Terminal strength 3.16 4.8.11
Harmetic seal (when applicable) 3.10 4.8.21

@act?dY’

Resistance to soldering heat 2/ 3.19 4.8.’I4
Moisture resisten~ 3.20 4.8.15 10 1
Hermetic seal (when applicable) 3.10 4.8.21

S@omuo 2

Life 3.23 4.8.18 10 0

a!t!mldu

Shock (specified pulse) 3.21 4.8.16 10
Vibmtion, high frequency 3.22 4.8.17

S@XQk@?a 1

High temperature exposure 3.24 4.8.19 10
Low temperature storage 3.25 4.8.20

See footnotes on nest page.
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Group C inmection (class “M level Darts onlv) - Continued.

If the manufacturer can demonstrate that these testa have been performed for five consecutive
times with zero failures, these teata, with the approval of the quality activity, can be deleted. The
manufacturer, however, shall perform these tesk every 3 yeara afler the deletion as part of long
term design verification. If the design, material, construction or processing of the parl is changed,
or if there are any problems, the qualifyhg activity may require reaumptkm of the apecitiad tasting.
Deletion of testing does not relieve the manufacturer from meeting the test requirement in case of
dispute.
The internal inspection shall be performed after the final inspection of the subgroup.
If the manufacturer can demonsbate that this teat has been performed for five conaecutie times
with zem fziku-ea, the frequency of thk test, with the approval of the quaIifyin9 ativiv, can be
performed on an annual basis. If the design, material, construction or prcceaaing of the part is
changed, or if thare are any quatii pmblema or failures, the qualiing activii may require
resumption of the original test frequen~.

4.8.3 m~. 3,7\. Networks shall be tested in accordance with methcd 107 of MIL-STD-
202. The following details and exception shall apply

a.

b.

c.

d.

Mounting: The method usad to tranaport and hold the networka shall ensure circulation of the
ambient air to each network.

Measurement before cycling: DC resistance shall be measured as specified in 4.8.5.

Tast condition For qualhhcation group I and group A inspection, test candition B. For qualification
group IV and group C inspection, test rendition B-1.

Measurement after cwclino: Wthin 3 houra after stabilization at mom temmwatura, dc resistance
shall be measured a; spe%ried in 4.8.5. For qualification inspection group 1,and group A
inspection, dc resistance shall be measured following the test of 4.8.4.

Following the test, the networka shall be inspected for evidence of mechanical damage.

4,8.4 power mnditio~ Networka shall be tested in acmrdanca with method 108 of
MIL-STD-202. The following details and excaptiona shall apply:

a. Test temperature and tolemnce 25°C +2@ C, -5-C.

b. Initial measurements Measurements maybe made inside or outaide the chamber.

(1) Inside chamber When measuramenk am to be made inside the chamber, the initial dc
raaisfanca shall be measured, at the applicable test temperature, after tampemtura
stabitiiation, and within 8 houra of exposure of the netwo~s to the teat temperature. TMs
initial measurement shall be used as the reference tempwatura for all subsequent
measurements under the same condition.
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c.

d

e.

(2) Outside chamber When measurements are to made outside the chamber, the initial dc
resistance shall be measured at mom tempetatura. This initial measurement shall be used
aa the reference temperature for all subsequent measurements under the same condition.

Operating conditions Rated dc continuous working voltage, filtered or nonriltered full-wave
rectified aa voltage shall be simultaneously applied to each resistor in the network intermittentty,
1.5 hours on and 0.5 hour off, for 100*4 hours and at the test temperature. During the “on” cycle,
the voltage shall be regulated and mntrolled to maintain *5 percent of the reted mntinuous
woridng voltage. Unless otherwise specified (see 3.1), power apptied shall be 1.5 times rated
power.

Measurements after test Following a minimum 0.5 hour stabilization period, dc resistance shall be
measured as specified in 4.&5.

Inspection after test Netwoks shall be inspected for evidence of mechanical damage,

4.8.5 DC resis~ The dc resistance shall be measured in accordance with method 303 of
MIL-STD-202. The following de”~ls and exceptions shall apply:

a.

b.

Measuring apparatus Oifferent lypea of measuring test equipment (multimetere, bridea, or
equk’alent) are permitted to be used on the initial and final readinga of this tesL provided the
equipment is the same style, model, or if it can be shown that the performance of the equipment is
equivalent or better.

Test voltage Measurements of resistance shall be made using the test voltages specified in table
XVII. The test voltage chosen, whether it be the maximum or a Iowar voltage which would still
provide the sensitivity required, shall be applied amss the terminals of the resistor. This same
voltage shall be used whenever a subsequent resistance measurement is made.

TABLE XVII. ~,

Nominal Msximum test voltage
resistense

10 25 to 99 loot0225
Millhvstts Mllliitts Milliitts

QtlolS Y9!t3 w YQlts

10 to 08.8 0.3 0.5 1.0
lCKI to 988 1.0 1.0 1.0

1,Coo to 9,880 3.0 3.0 3.0
10,OOOto 98,800 10.0 10.0 10.0

IOO,COOorh~har 30.0 30.0 30.0
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c, Temperature The dc resistance test specified in group I of table Xl shall be performed at 2&C
*WC. Unless othetwise specified herain, for all other tests, the temperature at which subsequent
and rinal resistance measurements are made in each test shall be withh K? C of the temperature
at which the initial resistance measurement was made.

d. Procedure Unlmsotiemise spedfid (see3.1), allresiAor elemenbtilti ~nbeisolatedinfie
network ahallbe individually measured. Atlresistor elemenfa tiichcennot beisolated in the
network shall be measured using a guarded resistance measuring technique as far as practicable
(see3.1). lnte~in @sishn@ ahallbe measumd using tie&stins~ment us4br measuring tie
isolated resistors.

e, Resistance ratio accuracy (applicable tocharacteristica C, R, V,and Y) Ratio accuracy iadefined
as the percent diffen?nce betwean the nominal resistance ratio and the ratio determined from the
actual resistance measurement using the specified reference rasiafm from tie applicable
schematic (aaa 3.1). The ratio accuracy required shall be as apacified. The change in ratio for
any test is defined as the percent change in the actual ratio determined from resistance
measurements before and after the test referred to the actual ratio before the test The resistance
ratio ia defined as follows

‘r

‘REF

RREF . Resistance of the reference element.

‘r - Resistance of the element being measured.

4,8.6 Solderebll~ Networks shall be tested in accordance with method 206 of
MIL-STD-202. The follow”ng details and exceptions shall apply:

a. All terminals of each network shall be tested.

b. Application of standard solderable wire is not required.

c. Leads shall be aolderable .010 inch (0.25 mm) above seating plane.

d. For flat pecks, the seating plane will be defined as 0.080 from mmponent body, excluding any
epoxy meniscus.

4.6.7 ~ to solvents ~ Networks shall be tasted in accordance with method 215 of
MIL-STD-202. The Mowing details shall apply:

a. The marked portion of the network body shall be brushad

b. The number of sample units shall be aa specfied in fables Xll and XV as applicable.

c. Networka shall be inspected for mechanical damage and legibility of marldrrgs
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I 4.8.8 ~ Networks shall be tested in accordance with
304 of MIL-STD-202. The following details ~nd exceptions shall app~

a. Reference temperature Room ambient temperature.

b. Test temperature: in accordance with table XVIll.

4.8.9 ~ ooeretion (see 3.lti. Following a dc resistance measurement as epecified in
4.8.5, the networks shall be pla~d in a cold chamber at -WC +&C, -WC. After 1 hour of stebiliiation at
this tempamture, full rated continuous working voltage as specified in 3.6 shall be applied for 45 minutes.
The networks may be loaded indwidually or in parallel. Fifteen +5, 4 minutes afler the removal of the
voltage, the temperature in the chamber shall be gradually increased to room temperature within a period
of not more than & hours. The networks shall be removed from the chamber and meintakied at a
temperature of 2&C *SC for a period of approximately 24 hours the dc resistance shall then be
measured as specified in 4.8.5, Networks shall then be inspected for evidence of mechanical damage.

TABLE )0/111. ~.

I Temperature

Sequence

1

2
3
4
5
6

Qualiition inspection Group B acceptance ins pction l/

s s

Y At the option of the manufacturer, the reverse sequence maybe as
follows

1 Rmm temperature 2/
2 +125 *3
3 Room temperature 2/

z This tem$ratum-%a;~ba mnsidered the reference tempemture for
each of the succeeding temperatures.
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4.8.10 SJ1.ort tim ove The dc resistance shall be measured as specified in 4.8.5. A dc
test potential, 2.5 times the ratad continuous working voltage (70”C power rating) but not exceeding twice
the maximum voltage (see 3.1 ), sha[l be apptied for 5 *I seconds to each resistor in the network, one at a
time. If single resistom cannot be isolated, the voltage applied at the two terminals shall be 2.5 fPR,
where R is the actual resistance measured at the two terminals and P is the combined power rating of the
elements contributing to the measured resistance. The following conditions shall be maintained:

a.

b.

c,

d.

Networks are to be mounted in still air with no circulation other than that created by the heat of the
neiwork being operated.

Ambient temperature during test shall be 2WC *WC.

Thirty +15, -0 minutes after removal of tha tast potential, the dc resistamx shall be measured as
specified in 4.8.5. Networks shall be inspected for evidence of arcing, burning, and charring.

For raferee purposes, a lo-second waiting period between voltage pulses shall be used.

4.8.11 ~nal stre~ath [see 3,16).

4.8.11.1 py&Q. Natworka shall be tested as follows

a.

b.

c.

d.

e.

Test weght

(1) 24 ounces for flat packs.

(2) 4.5 pounds for othar body slyles.

Test time 30 sacands.

Number of terminals to be tested: Three randomly selected terminals.

Procedu~ The specified weight shall ba applied, without shock, to each lead or terminal to be
tested in a direction patallel to the axis of the Iaad (or terminal) and maintained for the specified
test time. The tension shall be applied as cfose to the end of tha lead (or terminal) as practicable.

Measurement afler test Networks shall be inspected for avidence of mechanical damage, and dc
resistance shall be measured as speMed in 4.8.5.

4.8.11.2 ~

4.8.11,2.1 j3end test br cor@wa Ions other t~.
~

Networirs in dual-in-line and single-in-line
packagas shall be tested as follows

a. Number of terminals to be tested: Three randomly selected terminals.
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b.

c.

Procedure: Each lead selected to be tested of the network shall be bent through an angle
sufficient to cause the lead to retsin a permanent bend (Le., after stress removal) of at Ieaat 15
degrees measured at the lead extremities about the first bend. At the completion of the initial
bend, the leads shall be returned to their approximate original position. This procedure shall be
performed three times.

Measurement after test Networks shall be inspected for evidence of mechanical darnage, and dc
resistance shall b measured as specified in 4.8.5.

4.8.11.2.2 ~. Nelworks in flat pack shall be tested as follows

a.

b

c.

Number of terminals to be tested: Three rendomiy selected terminals.

Prmeduw. Unless otherwise specified (see 3.1 ), a force of 8 iO.5 ounces shall be applied to each
lead to be tested for three 90 *5 degree arm of the case. For Ieada with a section modules equal
to or less than that of a lead with cross-section of .008 by .020 inch (0.15 by 0.51 mm), the force
shall be 3 iO.3 ounces. An arc is defined as the movement of the case, without toreion, to a
fmsition perpendicular to the pull axis and return to normal. All arcs on a single lead shall be made
in the same direction and in the earns plane without lead restriction. A bending cycfe shall be
completed in from 2 to 5 eemnds, For networks with rectangular or ribbon Ieada the plane of the
arcs shall be perpendwlsr to the flat plane of the lead. The test shall not be applied to the leads
of packages tiers its application will apply primarily toreion forces at the lead aeel.

Measurement after test Netwotice shall be inspected for evidence of mechanical damage and dc
resistance shall be measured as specified in 4:8.5.

4.8.12 ~.

4.8.12.1 ~ Netwofis shall be tested in accordance with method 301 of
MIL-STD-202. The following detils shall apply

a.

b.

c.

d.

Mounting:

(1) Duaf-in-line (DIP) packages: The network shall be clamped by mounting with its top on a
metal plate of sufficient size to extend beyond the network extremities. An addtional metal
plate shall be mounted against the bottom of the network, avoidhg contact with the terminals.
The terminals of the network shall be connected together.

(2) Singk3-in4ine (SIP) and flat packages The network shall be cfamped by mounting with its
sides on metal plates of sufficient size to extend beyond the nelwo~ exbemties and the
terminals shall be connected together.

Magnitude of test voltage 200 volts rms for DIPs and SIPS, and 100 volts for flat packs,

Nature of potentiak An ac supply at mmmercial-line frequency (not more than 100 herb (Hz) and
waveform.

Duration of application of test voltage One minute.
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Pointa of application of test voltage Between the terminals mnnected together and metal-
mounting plate.

Inspections and measurements During the testa, the leakage current shall be monitored and the
networks inwected for evidence of arcing and breakdown. At the conclusion of the test, networks
shall be insp&ted for evidence of damage.

4.8.13 hula 10n e
~

sistanca (se 3.1 8]. Networks shall be testad in accordance with methcd 302 of
MIL-STD-202. The following deta% shall apply:

a. Test rendition A .

b. Special preparation: Aa specified in 4.8.’l2.la.

c. Points of measurements As specified in 4.8.12.le.

4.8.14 -term to so Iderina heat (~ Networks shall be tested in accordance with method
210 of MIL-STD-202. The following details shall apply

a.

b.

c,

d,

e.

I
f.

I 9

Measurement before test DC resistance shall be measured as specified in 4.8.5.

Special preparation of specimen Sampla units shall not have been soldered during any of the
previous teats.

Test rendition C (solder 280”C *5’C, immersion 10 W &conds). A Lward with a masimum area of
nine square inches shall be usad, and the Ieada shall not be cut.

Depth of immersion Depth of immersion shall be .0825 inch (1 .587 mm) from seating plane.

Measurement after test After completion of terminal immersion and following a minimum 3-hour
cooling period, dc resistance shall be measured as specified in 4.8.5.

Inspection after test Networka shall be inspected for evidence of mechanical damage.

Internal inspection: Upon completion of the final inspection of group P/in qualification inspection
. . .

and quartarty, subgroup 1 of group C inspection, the networks snail os aa-cappeo ano mspacreo
for evidence of aolder reflow and heat damage.

4.8.15 ~ Nehvorka shall be tasted in accordance with method 106 of MIL-STD-202.
The following details and ex&ptions shall apply

I a

i b

Initial measurement lmmed~taly following the initial conditioning period, dc raaistancs of resistors
in the nehvork shall be measured as apaciriad in 4.8.5.

Loading voltage A dc voltage equivalent to 0.10 of rated wattage shall be applied to all resistor
elements during the firat 2 hours of steps 1 and 4.
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c.

d

e.

f.

Subcycla Step 7b shall not be applicable. Step 7a shall be performed during any five of the first
nine cycles only.

Measurements at high humidity: None.

Final measurements Upon mmpletion of step 6 of the final cycle the resistor networlce shall be
removed fmm the chamber and within 24 hours, without any additional handling, tha dc resistance,
dielecbic withstanding voltage, and insulation resistance shall be measured in accordance with
4.8.5,4.8.12, and 4.8.13. When the nelwodcs are tested as spetiad, the change in misterms
between initial and final measurement shall not exceed the value specified in 3.20.

Inspection after test Networks shall be inspected for evidence of mechanical damage.

4.8.16 ~ Networks shall be tested in accordance with 213 of
MIL-STD-202. The following details and exkptions shall apply:

a. Special mounting means Networks shall be mounted in accordance with 4.8.1.1 on an

appropriate mounting fixture. The mounting fixture shall be constructed in such a manner as to
insure that the mounting supports remain in a static condition with reference to the shock-test
table. Netwotlce shall be mounted in relation to the equipment in such a manner that the stress

applied is in the direction whd would be consktered most detrimental. Shgle-in-tine netwoka
with a height profile in excess of .200 inch (5.06 mm) (styles RZ040, RZ050, RZ060, RZ160,
RZ170, and FL?Z200)shall be mounted aa spedfied. However, the body of the network may be
cemented to the printed circuit board. The cement material shall not extend up the body more than
50 percent in the vettical plane or beyond the resistor ends in the hotiontsl plane. In no case
shall the resistor body be completely encapsulated (see figure 3).

A
CEMENTRESISAIN1 uSED SHALL
NO1 EXCEEO50 PERCENTOF
BODY HEIGHI

CEMENTRESISAIN1 USED SHALL
NO1 EXCLICO 800V LENGTH

.0625 INCH THICK CLASS
EASE TEST 80AR0

FIGURE 3. ~.
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b.

I c.

d.
I

I e.

f.

Test leads: Test leads used during this test shall be no larger than AWG size 22 stranded wire, so
that the influence of the test lead on the resistor shall be held to a minimum. The test-lead length
shall be no longer than necessary.

Measurements berbre shock Resistance shall be measured as specfied in 4.8.5.

Test condition 1.

Measurements afler shock Resistance? shall be measured as specfied in 4.8.5.

Inspection after shock Networka shall be inspected for evidence of mechanical damage.

1 4.8.17 ~ Nelwortce shall be tested in accordance with method 204 of
MIL-STD-202. The following details and ex~ption shall apply

a.

b.

c.

d.

e.

f.

Mounting: As specified in 4.8.16a.

Test leads As specified in 4.8.16b.

Measurements before vibration: Aa specified in 4.8.16c.

Test condition 0,

Measurement after vibration: As specifted in 4.8.16e.

Inspection after vibtation Networks shall be inspected for evidence of mechanical damage

4.8,16 ~~3 Netwoti shall be teated in accordame with method 108 of MIL-STD-202. The
following detail and ex&ptions shall apply

a.

b.

c.

Mounting: As specified 4.8.1.1, with wiring to be connected to landing pads on the top and Mtom
of the circuit board. If forced air circulation is employed, the air velocity shall not exceed 500 feet
per minute and them shall L%no direct impingement of the forced-air supply upon the networks.

Test temperature and toleren~ 70’C *&C.
2&C power rating: 2&C *5-C (qualiition inspection).

Initial measurements Measurement may be made inside the or outaide the chamber.

(1) Inside ChambSC When measurements are to be made inside the chamber, the initil dc

resistance shall be measured at the applicable teat temperature, after temperature
stabi~zation, and within 8 hours of exposure of the resistor networks to the test tempemture,
This initial measurement ehall be used as the reference temperate for all subsequent
measurements under the same condition,
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(2) Outside chamber When measurements are to be made outaide the chamber, the initial dc
resistance shall be measured at the rmm temperature. TNs initial measurement shall be
used as the reference temperature for all subsequent measurements under the same
condition.

d. Operating conditions Rated dc continuous working voltage, filtered or nonfiltered full-wave
rectified ac voltage shall be simultaneously applied to each resistor in the network intermittently,
1.5 houra on and 0.5 hour off, for the sparMed number of hours and at the test temparetute
During the “on” cycle, the voltage shall be regulated and mntrolled to maintain the tated
continuous working voltage *5 percent. In no case shall the network power rating be exceeded.

e. Teat condition 1,000 houffi total test time.

f. Measurements during tes~

(1) DC msistanm shall be measured at the end of the 0.5 hour off periods after 250 +72, -24
500 +72, -24; and 1,000 +72, -24 hours. Measurements shall be made as pessible to the
specified time but may be adjusted (with specified tolerances) so that measurements need be
made only during the normal workday.

(2) Measurement outside of chambec When measurements are made outside the chamber,
networks shall be outaide of the chamber for a minimum of 45 minutes and stabilized before
measurements.

g. Inspection after test Networka shall be inspected for evidence of mechanical damage.

4.8.19 ~

a. Mounting: Not required.

b. Initial measurements DC resistance shall be measured as specified in 4.8.5.

c. Procedure: Following initial resistance measurements, networks shall be placed in a chamber with
forced air circulation maintah@ at 125-C *SC for a perimt of 100 *4 hours with no load applied.

d. Final measurements Alter removal from the test chamber, networks shall be permitted to stabiliie
at an ambient temperature of 25°C *5°C and within 6 hours. DC resistance measurements shall
be made as specified in 4.6.5. Networka shall be inspected for evidence of mechanical damage.

4.6.20 ~.

a. Mounting: Not required
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Procedure DC re$isbmce shall be measured as specified in 4.8.5. Within 1 hour after thk
measurement. the networlw shall be placed in a cold chamber at @C +O”C, -YC. Twenty-four
houm after the networ+ra have reached this temperature, the temperature of the chamber shall be
gradually increased to room temperature withkr a period of not more than 8 hours. The nehvorke
shall be removed from the chamber and meinWied at a temperature of 25-C *!YC for a period of

aPPmXimStely 24 houffi the dc resistance shall then again be measured aa specified in 4.8,5.
Networks shall then be inspected for evidence of mechanical damage.

4,8.21 ~ Networks shall be tested in
accordance with matfrod 112 of MIL-STCJ-202. The foliowin9 detaM $ha~ aPPIY

a. Te$t condition C, procedure 111a or 111 b of method 112, MIL-STD-202 shall be used

b. Gross leak test Test cm’@.ion Il.

4,8.22 ~. Networks shall be testrxf in accordance with method 508 of MIL-STD-81O.

Nelworf@ shall be inspected @r evidence of fungus.

5. PACKAGING

5.1 @&gg@. For acquisition purposes, the packaging requirements shall be as spadfied in the
contract or order (ace 6.2). When actual packaging of IrW3’iSl is to be performed by D@ personnel
these personnel need to contact the responsible packaging activity to ascertain requisite packaging
requkements. Packaging requirements are meintak@d by the Inventory Control Points packaging activity
within the Military Department or Defame Agency, or withh the MMary Oepa~ent’s System Gmmend.
Packaging date retrieval is available from the managing Miliiry Rapartrnent% or Defense Agency’s
automated packaging files, CD-ROM prorhxta, or by contacdng the responsible packaging aotivity.

6. Nt3TES

~ts setion @n@ins infom~n of a 9eneral or exi$anatcw namre Mat may be helpful, but is not
mandatory.)

6.1 ~. NelworKa described herein are intended to be used in electronic circuits where
miniaturization is required,

e.2 ~. Acquisition documents must specilY the following

a.

b.

c.

d,

Titla, number, and date of this spacifkation, applicable a%wisrted specifloation, and the cumplete
PIN (ace 1.2.1).

Issue Of DoDI$S to be cited in the Woitetion, and if required, the specific issue of ind~idual
documents referenced (sea 2.1).

Allowable substitution (see 3.27.1).

Packaging requirements.
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6.2.? ~ If retirming (hot solder dip) of the leads is required, see 3.4.6.

6.3 ~. W* respect to products requiring qualification, awmxfs will be made onty for Products
which am, at the time of award of wntrac~ quallried for inclusion in the applicable QPL whether or not
such products have actually bean so listed by the data. The attention of the contractors is called to these
raquirernanfa, and manufacturers are urged to arrange to have the Products that they propose to uffar to

the Federal Government testad for aualiffcstion in order that they may @ eligible to be awarded contracts
or purchase orders for the products cover by Wts specification. The activity responsible for the QPL and,
irrformatkm pertaining to ctualificWon of products may be obtained firtm the Defense Electronic EXiPPiy

Center (OESML), 1507 Wilmington Pike, Dayton, Ohio 45444-5765.

6.4 &@iitio_.

6.4.1 ~. Stacking is generwlty not recommend, but if required, care should be taken
to compensate for the lower treat dissipation capabilities by deretin~ the wattage rating.

6.4.2 ~, Ctoae-tolerarrce networks (i.e., MJ,l percent and tigtitef) should be

mounted by a method which pruduoes the least heating er%ct over a short time to avoid permanent
change in rasfsfanca.

6.4.3 ~ When the printed wiring assembly ufiliias components made of txittte matetials
(glass or c$ramic), such components should be protected, prior to C@@, against breakage by me

cunfonnal coating lypa covering the oomixxsent with b’ansqrarent. dean, thin, pliint buffer material
securely i%tad, such aa with treat shrinkable sleeving, polyethylene terephthalata cwsred by
MIL-1-22052/7. The Wffer material should cover the entire amponent and should not extend aver me
component by more than .062 inch (1 .57 mm) and should bs compWbte with the c.orrformel coating
material. Buffer materiel may not be needed when typa$ SR and XY in accordance wi~ MIL-M6056 are
used.

6,4.3.1 ~ Use of tin plating is pmhibitad (sss 3.4.6). Use of tin fini$hes can result In
fhe tin wtdsker growth. Tin ~i$ker growth can result in adverse ef&cta on me operatkrn of elactmrdo
equipment systems. For addif&xral information on this matter, refer to ASTM 6545.

6.5 ~. . power rating for networks under this maoification have been
e.stabkhed by a 1,000-how life test

C, R and V $(0.1 parsard +0,01 ohm) &3.r33 percent
H and K $(0.5 percent +0,01 ohm) . ------

M t(2.O per’@nt +0,01 ohm) . ------

Y *(0.05 percent +0.01 ohm) MJ.025 percent

The power ratings established should be in accordance with figure 2,
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6.6 Suoersession data.

6.6.1 _nce des i-. Prior to MIL-R-B3401 B, dated 1 March 1976, a three-digit resistance
designation was used for resistant@ tolerances of U percent and *5 percent. Networks specified with a
i2 percent or *5 percent resistance tolerance using the fourdigit resistance designation required by this
specification supersede and are interchangeable with the U percent and *5 percent resistors using the
threadigit resistance designation provided the resistora have the same resistance value, tolerance, style,
and performance characteristic. The supersession of the three-digit resistenca designation by the four-
digit resistance designation areas indicated in table XIX.

TABLE XIX. ~sistence d~ for 2 and 5 Oercent netWOrkQ.
. .

I
I

I
6.7

Reeistence designations Reeistem

Four digits [ Three digits II Megohms

10RO to 91R0 indueive
1000 to 9100 inclusive
1001 to9101 inclusive
1002 to 9102 inclusive
1003 to 9103 industie
1004 to 9104 inclusive

100 to 910 inclusive
101 to911 inclusive
102 to 912 inclusive
103 to913 inclusive
104 to 814 inclusive
105 to915 inclusive

10.0 to 91.0 inclusive

100 to 910 inclusive
1,000 to 9,100 inclusive

10,000 to 91,000 inclusive
0.1 to .91 induske
1.0 to 9.1 inclusive

1/ Three-digit resistance designations used prior to MIL-R-S3401B, dated 1 March 1976.

[kev wo ~.

DIP
Flat pack
SIP

I

6.6
with respect to the previous issue due to the estent of the changes

DE vious issue. Marginal notations are not used in this revision to identify changes
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APPENDIX A

PROCEDURE FOR QUALIFICATION INSPECTION

A.1 SCOPE

All -. ~lsappendx detila~e p-duretir submission of~mples, brquafifi=tion inspection
of networks covered by this specification. The procedure for extending qualification of the required
sample to other networks covered by this specification is also outlined herein. This appendix is a
mandatory part of the apecikation. The information contained herein is intended for compliance

A2 APPLICABLE DOCUMENTS

This section is not applicable to this append~.

A3 SUBMISSION

A3.1 m. This submission procedure prescribes qualification to the “M” level part number. “C”
level qualification ia predicated on aucmssful “M” level qualiicetion as described under the Extent of
Qualification procedure (ace A.4.2). A sample mnsisting of 60 sample units of each resistance value
(lowest, highest, and critical or nearest to critical value (see table XX)) and in each style, characteristic,
resistance tolerance, and schematic for whit% qualification ia sought shall be submitted and subjected to
the inspection of table X1l. Fwe sample unite of any value shall be submitted and subjected to the test of
group lb of table X1l. Twelve sample unite of any value shall be submitted and subjected to the test of
group II of table X1l. In addition, 10 sample unite of any characteristic or resistance value shall be
submitted and subjected to the test of group Vlll of table X1l. (Note If fungus testing ia cerMed, no
sample units are required for group WI.) The range extension at higher or lower valuea will be qualified
by supplemental testing of the new highast or lowest value in accordance with the following: Submit 60
additional samples of new resistances value to be quaMed to groups I and 1Aof fable XII; of this group, 10
samples shall be subjected to group Hi, 10 samples to group IV, 10 samples to group V, 10 samples to

group VI, 10 aemplea to group Via, 10 samples to group VU. An additional sample submission is required

under the following conditions

a. Qualification to closer tolerance than submitted above is desired:

Submit
30 addtional samples 10 high value
of the closer tolerance. 10 critical value
To be qualified to group 1, 10 low value
of table Xl I

b. Qualification to “H” or “J” schematics by schematic ~ B, C, or G submission is desired

Submit
40 additional samples 40 highest value
of schematic “H” or “’J”.
All to group 1,and 10
each to groups Ill, IV,
Vl, and V1l.

46



MIL-PRF-83401G

APPENDIX A

After qualification has been granted, no changes shall be made in materiala, design, or instruction
without proper notification to the quatiing activity.

TABLE XX. Critical resistan~ value for oualifidion insD_ .1/

~

style .%hemetic A .S&ematic B schematic C Schematic G Schematic H schematic J

Charederistica

C,R,V,Y H,K,M C,R,V,Y H,K,M C, R,V,Y H,K,M C, R,V,Y H,K,M C, R,V,Y H,KJM

Mn I!lQ MQ MQ MQ MQ m MC/ MQ w

R2010 0.1 0.047 0.2 0.1
R2020 0.1 0.047 0.2 0.1
R2030 0.047 0.047 0.1 0.1
R2040 0.024 0.012 0.024 0.012 0.039 0.020
R2030 0.024 0.012 0.024 0.012 0.039 0,020
R2060 0.024 .012 0.024 0.012 0.039 0.020
R2070 0.039 3.020 3.039 0.020 3.062 0.033
R20so 0.039 0.020 0.039 0.020 0.002 0.033
R20ao 0.039 3.020 0.039 0.020 0.062 0.033

.-.
Rz16n I.— ..-
R2170
RZ180
R2190
R2200
R2210
R2220
R2230
R2240

0,024
0.024

L
0.024

.039

.039

.039

.039

F
.012
.012

L
.012
.020
.020
.020
.020IL

.024

.024

.024

.039

.039

.039

.039

F
.012
.012

L
.012
.020
.020
.020
.020

1
.039
.039

0.062
,362
.039

L
.062
,302
.062
.062L

.020

.020

.033

.033

.020

.033

.033

.033

.033

,R,V,Y H,K,t$

~ ~

,390 0.2W
,390 3.200
160 0.160

,160 0.160
,390 0.200
,390 0.200
,160 0.160

1/ Maximum continuous woridng voltage shall be applied (see 3.1).
2 The critkal resistance value is the maximum standard resistance value wMch will dissipate lull

wattage when the maximum continuous working voltage is applied.
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A.4 EXTENT OF QUALIFICATION

A.4.I ~stension ofouaricatIi ion. The resistance range included in the qualification of any one nelWOd(
style will be between the lowest and highest resistance values whkh pass the qualification inspection (see
3.1). Quafifi=tion ofonechamderistic is basis tirquahfi~tion ofanotierchamcteristic, asindiatedin
table XX1. Qualification of the lower resistance tolerance will qualify for the higher resistance tolerances
in accmdance with table XXII, Estent of qualification by style shall be in accordance with table XXII.
Extent of qualification by schematic shall be in accordance with table XXIV. Aa a requisite for estension of
qualification as desctibed herein between characteristics, tolerances, schematics, and resistance values,
the product involved must be manufactured using the same facilities, processes, and materials as the
product originally submitted for qualification.

A.4.2 Fxlension of oual ficat cr@amii . . . .C level oart ~ Qualification of the “C” level part
number is predicted upon qualiition of the “M” level part number as described in this appendx. Upon
request by the manufacturer, qualification to the “C” level part numbers will be gtanted for the envelope of
products successfully qualified to the “M” level part numbers. The products involved must be of the same
design, manufactured using the same facilities, processes, and materials as the product originally
submitted for and qualified under the “M” level.

TABLE XX. ~.
~

m

Chamcterfstic Chamcteristic
submitted uaried

c c, v
H H, K, M
K K, M
M M
R R, V
v v
Y C, R, V, Y

TABLE XXI. ~ of resistance toleIaQQe.
~

Resktenm tolemnca Resistance tolemnce
submitted qualified

A
B
D
F
G
J

A. B,D, F
B, D, F, G, J

0, F, G, J
F, G, J
G, J

J
T I T, A, B, D, F
v V, T, A, B, D, F
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TABLE )(X111. f5xt~Q& e.

Style Will qualify style(s)

Rzolo Rzolo
RZ020 Rzolo, RZ020
RZ030 RZ030
RZ040 RZ040
RZ050 RZ040, RZ050
RZ060 RZ040, RZ050, RZ060
RZ070 RZ070
RZ080 RZ070, RZ080
RZ090 RZ070, RZ080, RZ090, RZ240
Rzl 00 RZ030, Rzloo

Rzl 30 Rzolo, RZ130
RZ140 Rzolo,RZ020, RZ130, RZ140
Rzl 50 RZ030, RZ150
RZ160 RZ040, RZ160
Rzl 70 RZ040, RZ050, RZ160, RZ170
RZ180 RZl 60
RZ190 RZ190
Rz200 RZ040, RZ050, RZ060, RZ160, RZ170, RZ200
Rz2!o RZ070, Rz210
Rz220 RZ070, Rizlo, RZZ20
RZ230 RZ070, RZ080, RZ21O, RZ220, RZ230
RZ240 RZ070, RZ080, RZ090, RZ240

TABLE XXIV. Exte nt of aualificetion bv schem atii.

c C, G, H
G G, H I

11 When H or J schematic are included, additional test—
samples must be tested as specified A3. 1b.

49



MIL-PRF-B3401G

APPENDIX B

PROCEDURE SPECIFYING ADDITIONAL SCHEMATICS

SCHEMATIC X

B.1 SCOPE

B.1 -. This append~ details the prccedure to be followed to include addtional achemetics to ttds
specification. These new schematics will be incorporated in the applicable associated specification as a
“schematic Y. This appendix is a mandatory part of the specification. The information contained herein
is intended for mmplianca

6.2 APPLICABLE DOCUMENTS

llks section is not applicable to this appendix

B.3 REQUIREMENTS

B.3.1 Procedu&@r subm ission of sc&t@c3. Resistor networks with schematics other than those
currently listed in the current specification should be submitted to DESC-ELDM. The usage record of the
particular schematic will be researched, and if the schematic has been used previously on any milite~
equipment, the schematic will be included in the applicable existing associated apecificetion or a new
aaeceiated spech%ation. If no previous use of the schematic is found, then the information will be included
in the usage remrd.

B.3.2 Ion of oua I
~
~. Qualification will be extended to the new schematics

based on qualification of

a. Schematic B for resistor networka in DIP packages and flat packs.

b. Schematic C for SIP packages.
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CONCLUDING MATERIAL
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Navy - EC
Air Force -85
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Preparing activily:
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(Project 59GP-0146)

Review activities
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Navy - AS, CG, MC, OS
Air Force-17, 19
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